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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the use of a "prismatic 
robot as ah actuator" in combination all of the remaining limitations of claim 24 must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

2. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 
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Specification 

3. The disclosure is objected to because of the following informalities: 

Page 1 , paragraph [0003], line 3: A comma - should be inserted prior to the 
term "such". . 

Page 2, paragraph [0008], line 1: A - comma - should be inserted after the 
term "invention". 

Page 2, paragraph [0009], line 1: A - comma - should be inserted after the 
term "Preferably". 

Page 3, paragraph [0010], line 2: A - comma - should be inserted after the 
term "embodiment". 

Page 3, paragraph [0010], line 3: A - comma - should be inserted after the 
term "embodiments". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-26 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Re claims 1, 10, and 13-16: The preamble of each of these independent claims 
recites a method for detecting a location of a leak; however, in each independent claim, 
the body of the claim fails to recite any leak location step. The body of the claim in each 
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independent claim could literally read on any detection of a chemical spill, detection of a 
biological agent, or detection of a hydrocarbon gas. The body of each claim is not 
specific to leak detection as Applicants appear to suggest by the preamble. 

Re claims 17, 23, 24, and 26: The preamble of each of these independent 
claims recites an apparatus for detecting a location of a leak; however, in each 
independent claim, the body of the claim fails to recite means for locating a leak. The 
body of the claim in each independent claim could literally read on any detection of a 
chemical spill, detection of a biological agent, or detection of a hydrocarbon gas. The 
body of each claim is not specific to leak detection as Applicants appear to suggest by 
the preamble. 

6. The. indicated allowability of claims 13, 14, 23, and 24 are withdrawn in view of 
the newly discovered reference(s) to US 6,701 ,772 (Kreichauf et al.) and US 5,440,916 
(Stone et al.). Rejections based on the newly cited reference(s) follow. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
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351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claim 26 is rejected under 35 U.S.C. 102(b) as being anticipated by US 
5,979,239 (Youngquist et al.). 

Youngquist et al. disclose an ultrasonic leak imaging system, comprising: a 
ultrasonic transducer array (104) for receiving/sensing a plurality of ultrasonic pressure 
variations due to a leak condition; and a monitor (131) for providing a real-time two- 
dimensional image of the ultrasonic emission profile in a region of space defined by the 
field of view of a detector. The time varying intensity of the ultrasound received is in 
sense related to the concentration, such that the intensity increases with increasing 
concentration. 

9. Claims 1-4, 6, 7, 12, 13, 16-19, 21-23, and 26, are rejected under 35 
U.S.C. 102(e) as being anticipated by US 6,701,772 (Kreichauf et al.). 

With respect to the limitations of claims 1-3 and 12, Kreichauf et al. disclose a 
chemical or biological attack detection system and method of operating such a system, 
comprising: (a) providing a sensor array (408, col. 7, lines 28-30) comprising a plurality 
of sensors configured to measure a plurality of gas concentrations simultaneously; (b) 
measuring the plurality of gas concentrations at the same time while maintaining a 
position of the sensor array; (c) determining a local gas concentration profile based on 
the measured gas concentrations (col. 8, lines 35-41); (d) moving the sensor array to a 
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new location depending upon the local gas concentration profile determined in step (c) 
(col. 8, lines 35-37); and, (e) repeating steps (b) to (d) until a stopping condition is 
achieved. Figure 9 shows an embodiment of a detector (400) that contains 
decontamination equipment that would create a stopping condition to stop the detector 
from measuring gas concentrations and moving the sensor array. Additionally, the 
embodiment of Figure 9 may be used to transport passengers from high concentrations 
of gas, which would again stop the detector for looking at higher concentrations of gas. 

With respect to the limitation of claim 4, the some algorithm is necessary to 
determine a higher concentration than other concentrations within a given region. 

With respect to the limitation of claims 6 and 7, the detector is used to detect 
harmful chemicals, in which any amount is deemed to be harmful to occupants of a 
building, such that evacuation of the building is necessary. 

With respect to the limitations of claim 13, Kreichauf et al. disclose a chemical or 
biological attack detection system and method of operating such a system, comprising: 
(a) providing a sensor array (408, col. 7, lines 28-30) comprising a plurality of sensors 
configured to measure a plurality of gas concentrations; (b) measuring the plurality of 
gas concentrations; (c) determining a local gas concentration profile based on the 
measured gas concentrations (col. 8, lines 35-41); (d) moving the sensor array to a new 
location depending upon the local gas concentration profile determined in step (c) (col. 
8, lines 35-37); and, (e) repeating steps (b) to (d) until a stopping condition is achieved, 
the method further comprising determining a global gas concentration, as it relates to 
the building, based on a plurality of the local gas concentration profiles (col. 3, lines 14- 
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1 7). Figure 9 shows an embodiment of a detector (400) that contains decontamination 
equipment that would create a stopping condition to stop the detector from measuring 
gas concentrations. 

With respect to the limitations of claim 1 6, Kreichauf et al. disclose a chemical or 
biological attack detection system and method of operating such a system, comprising: 
(a) providing a sensor array (408, col. 7, lines 28-30) comprising a plurality of sensors 
configured to measure a plurality of gas concentrations simultaneously; (b) moving the 
sensor array within the test region according to a scanning model until the presence of a 
gas leak/hazardous condition is detected; (c) simultaneously measuring the plurality of 
gas concentrations at a current location to determine a local gas concentration profile; 
(d) calculating a direction of higher concentration based on the local gas concentration 
profile; (e) moving the sensor array in the calculated direction; and, (e) repeating steps 
(d) and (e) until the sensor is positioned proximate the location of the highest gas 
concentration within the test region/building. 

With respect to the limitations of claims 17 and 26, Kreichauf et al. disclose a 
chemical or biological attack detection system, comprising: (a) a sensor array (408, col. 
7, lines 28-30) comprising a plurality of sensors configured to measure a plurality of gas 
concentrations simultaneously; (b) a control system (302) operatively coupled to the 
sensor array for determining a local gas concentration profile based on the measured 
gas concentrations (col. 8, lines 35-41); and, (c) an actuator controlled by the control 
system for moving the sensor array toward the highest concentration of gas within a test 
region/building until a stopping condition is achieved. Figure 9 shows an embodiment of 
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a detector (400) that contains decontamination equipment that would create a stopping 
condition by stopping the detector from measuring gas concentrations and moving the 
sensor array since the threat would be eliminated. Additionally, the embodiment of 
Figure 9 may be used to transport passengers from high concentrations of gas, which 
would again stop the detector for looking at higher concentrations of gas. 

With respect to the limitation of claim 18, the controller further comprises a 
display screen for plotting the hot spots or high concentration areas of harmful agents. 

With respect to the limitation of claim 19, the control system/controller is defined 
as a computer and operator interface. 

With respect to the limitations of claims 21 and 22, Kreichauf et al. disclose that 
any suitable known detector or any sensor used in chemical analysis may be used. 
Therefore, the invention contemplates the use of the named sensors. Moreover, 
calibrated sensor are inherently used. 

With respect to the limitations of claim 23, Kreichauf et al. disclose a chemical or 
biological attack detection system, comprising: (a) a sensor array (408, col. 7, lines 28- 
30) comprising a plurality of sensors configured to measure a plurality of gas 
concentrations; (b) a control system (302) operatively coupled to the sensor array for 
determining a local gas concentration profile based on the measured gas 
concentrations (col. 8, lines 35-41); and, (c) an actuator controlled by the control system 
for moving the sensor array toward the highest concentration of gas within a test 
region/building until a stopping condition is achieved, wherein the actuator comprises a 
sensor positioning system/robot movable in one, two, or three dimensions within a test 
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region/building. Figure 9 shows an embodiment of a detector (400) that contains 
decontamination equipment that would create a stopping condition by stopping the 
detector from measuring gas concentrations and moving the sensor array since the 
threat would be eliminated. Additionally, the embodiment of Figure 9 may be used to 
transport passengers from high concentrations of gas, which would again stop the 
detector for looking at higher concentrations of gas. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,422,061 (Sunshine et al.). 

Sunshine et al. disclose a portable vapor sensing device of detecting the 
presence and concentration of a wide variety of specified vapors, the device comprising: 
a sensor array (720) 1 comprising a plurality of spaced-apart sensors (740) configured to 
measure a plurality of gas concentrations. Sunshine et al. further disclose that the 
sensing device can be used for profiling a chemical environment in hazardous materials 
situation to assist emergency crew to accurately select containment strategies, col. 26, 
lines 40-44. The examiner argues that one would not have the ability to provide an 
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accurate containment strategy without knowing the concentration profile of the leak or 
hazardous environment. 

12. Claims 14, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6,701 ,772 (Kreichauf et al.) in view of US 5,279,795 (Hughes et 
al.). 

With respect to the limitations of claim 14, Kreichauf et al. disclose a chemical or 
biological attack detection system and method of operating such a system, comprising: 
(a) providing a sensor array (408, col. 7, lines 28-30) comprising a plurality of sensors 
configured to measure a plurality of gas concentrations; (b) measuring the plurality of 
gas concentrations; (c) determining a local gas concentration profile based on the 
measured gas concentrations (col. 8, lines 35-41); (d) moving the sensor array to a new 
location depending upon the local gas concentration profile determined in step (c) (col. 
8, lines 35-37); and, (e) repeating steps (b) to (d) until a stopping condition is achieved. 
Kreichauf et al. disclose measuring harmful chemical or biological agents; but, the 
reference fails to expressly measure hydrogen. Figure 9 shows an embodiment of a 
detector (400) that contains decontamination equipment that would create a stopping 
condition to stop the detector from measuring gas concentrations and moving the 
sensor array. Additionally, the embodiment of Figure 9 may be used to transport 
passengers from high concentrations of gas, which would again stop the detector for 
looking at higher concentrations of gas. 

Hughes et al. disclose a chemical sensing apparatus, comprising: an array of two 
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sensors for sensing chemicals. The reference discloses that sensors are used to 
measure hydrogen concentration. Modifying the detector of Kreichauf et al. to measure 
for hydrogen would have been obvious to one of ordinary skill in the art because the 
buildup of hydrogen can be harmful for individuals due to hydrogen's explosive nature 
and giving the detector the ability to sense hydrogen would increase the flexibility of the 
self-propelled detector. 

With respect to the limitations of claims 21 and 22, Kreichauf et al. disclose that 
any suitable known detector or any sensor used in chemical analysis may be used, 
although the reference fails to expressly disclose semiconductor sensors or MOS 
capacitors. 

Hughes et al. disclose a chemical sensing apparatus, comprising: an array of two 
sensors for sensing chemicals, specifically hydrogen. The reference further discloses 
that sensors used are MOS capacitors. Modifying the detector of Kreichauf et al. to 
utilize semiconductor sensors or MOS capacitors would have been obvious to one of 
ordinary skill in the art because these types of sensor are well known chemical sensors. 
Additionally, Kreichauf et al. are concerned with chemical agents and would require 
specific sensors used in chemical sensing environments. Moreover, the use of 
calibrated sensors are well within the purview of one of ordinary skill in the art. 

13. Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,701,772 (Kreichauf et al.) in view of US 5,440,916 (Stone et al.). 
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With respect to the limitations of claim 24, Kreichauf et al. disclose a chemical or 
biological attack detection system, comprising: (a) a sensor array (408, col. 7, lines 28- 
30) comprising a plurality of sensors configured to measure a plurality of gas 
concentrations; (b) a control system (302) operatively coupled to the sensor array for 
determining a local gas concentration profile based on the measured gas 
concentrations (col. 8, lines 35-41); and, (c) an actuator controlled by the control system 
for moving the sensor array toward the highest concentration of gas within a test 
region/building until a stopping condition is achieved. Figure 9 shows an embodiment of 
a detector (400) that contains decontamination equipment that would create a stopping 
condition by stopping the detector from measuring gas concentrations and moving the 
sensor array since the threat would be eliminated. Additionally, the embodiment of 
Figure 9 may be used to transport passengers from high concentrations of gas, which 
would again stop the detector for looking at higher concentrations of gas. Furthermore, 
Kreichauf et al. disclose that the actuator comprises a robot. Kreichauf et al. fail to 
disclose, however, that the robot comprises three degrees of freedom. 

Stone et al. disclose an emergency response mobile robot having three degrees 
of freedom in an arm (18) holding a tube (130) in contact with a sensor array (144). 
Modifying the detector of Kreichauf et al. with arm movable in three degrees of freedom 
would have been obvious to one of ordinary skill in the art as a mean of allowing the 
sensing element to be brought very close to the harmful agent, which in turn allows for 
very accurate sensing of the environment. 
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With respect to the limitations of claim 25, Kreichauf et al. disclose a chemical 
sensing apparatus comprising all of the limitations of base claim 17. Kreichauf et al., 
however, fail to disclose a comparator for comparing the measured gas concentration to 
a set point stored in memory. 

Stone et al. disclose an emergency response mobile robot, whereby the sensing 
elements determine the types of combustible substances in the atmosphere, as well as 
the concentration of each type of substance relative to a pre-determined lower explosive 
limit. Comparing the concentration of a combustible gas within the atmosphere with a 
stored preset limit would have been obvious to one of ordinary skill in the art in order to 
determine if air quality is tolerable or if evacuation procedures are required due to the 
condition of the atmosphere. 



Allowable Subject Matter 

14. The following is a statement of reasons for the indication of allowable subject 
matter: 

Prior art was not relied upon to reject claims 5,8,9,11,15, 20 because the prior 
art fails to recite this limitations in combination with all of the limitations of the base 
claim. 
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Conclusion 



1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel S. Larkin whose telephone number is 571-272- 
2198. The examiner can normally be reached on 8:00 AM - 5:00 PM Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 571-272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Daniel Larkin 
AU 2856 

09 November 2007 
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